Immunologic response and pathophysiology of Legionella infection.
Legionella pneumophila, the causative agent of legionnaires' disease, is a gram-negative pleomorphic bacillus and fastidious in its growth in artificial medium. These bacteria grow readily intracellularly, including growth in macrophages and other phagocytic cells. Humoral antibodies develop readily to these bacteria not only in infected patients, but also in persons who have had subclinical exposure. High-levels of serum antibodies may also occur in individuals who recover from infection. However, cell-mediated immunity based on lymphocytes reacting with the organisms and cytokines produced by such lymphocytes are important in resistance. Vaccines prepared from killed Legionella or their components readily induce cell-mediated immunity. Immune resistance to disease depends on lymphocyte-based immunity, activating cytokine formation, some of which activate macrophages to resist infection. Resistance to Legionella infection by experimental animals such as mice correlates with activation of macrophages, which can inhibit replication of the bacteria. Much recent experimental work has involved studies using inbred animals, including inbred mice genetically resistant to Legionella versus mice genetically susceptible. Detailed studies show that regulation of macrophage resistance versus susceptibility to infection is mediated by specific genetic mechanisms. Induction of cytokines by Legionella can activate immune cells, especially helper T cells. Th 1 type helper cells that produce type 1 class cytokines, such as interferon gamma and interleukin-2 (IL-2), are known to be important in cellular immunity to Legionella as well as to other opportunistic intracellular bacteria. In contrast, Th 2 type helper cells, which secrete type 2 class cytokines such as IL-4, IL-5, and IL-6, activate B lymphocytes to produce humoral antibodies important in resistance to extracellular bacteria which secrete toxins and extracellular factors as compared to intracellular bacteria such as Legionella. Although Legionella, similar to other ubiquitous opportunistic pathogens, can cause serious infection in immunocompromised individuals, these bacteria have many distinguishing characteristics, such as very rapid replication in macrophages from susceptible individuals. However, activated macrophages restrict the growth of these bacteria. Infection by Legionella, if recognized clinically, can be readily treated with appropriate antibiotics. Currently, many studies are in progress concerning the mechanism of pathogenicity and assessment of the molecular biologic mechanisms of protective immune responses to this bacterium, which causes serious infection in immunocompromised individuals.